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(54) <Title of the lnvention> Cooling Structure for an Electronic Unit 

(57) <Purpose> The purpose is, for the cooling structure of an electronic unit that is configured 



by the combination of a pair of high heat generating electronic devices, to reduce the size of 
heat radiator and promote reduction in the size and weight of the electronic unit 

<Composition> A structure in which an electronic unit is configured by the combination of a pair 
of high heat generating electronic devices 1-1 and 1-2. On the rear surface of a heat radiator 
10-1 compris d of fins 12-1 which are arranged in parallel, on of the high heat generating 
electronic devices 1-1 is attached in close contact On the rear surface of a heat radiator 10-2 
comprised of fins 12-2 which are arranged in parallel, the other high heat generating electronic 
device 1-2 is attached in close contact. The pair of heat radiators 10-1 and 10-2 face each other 
with the respective high heat generating electronic devices 1-1 and 1-2 on the outside. A metal 
plate 30 bridges and fixes the upper sides of heat radiators 10-1 and 10-2 and another plate 30 
bridges and fixes the lower sides, making the pair of heat radiators 10-1 and 10-2 into a single 
squared cylindrical body. A fan 20 is installed on at least one end of the squared cylindrical 
body. 

<Scope of the Invention (Claim)> 

<Claim 1> A cooling structure for an electronic unit characterized by an electronic unit 
configured by the combination of a pair of high heat generating electronic devices (1-1 and 1-2); 

on the rear surface of a heat radiator (10-1) comprised of fins (12-1) which are arranged 
in parallel on a rectangular substrate (11-1), one of the said high heat generating electronic 
devices (1-1) is attached in close contact; and 

on the rear surface of another heat radiator (10-2) comprised of fins (12-2) which are 
arranged in parallel on a rectangular substrate (11-2), the other of the said high heat generating 
electronic devices (1-2) is attached in close contact; and 

the pair of said heat radiators (10-1 and 10-2) face each other with the respective said 
high heat generating electronic devices (1-1 and 1-2) on the outside; and 

a metal plate (30) bridges and fixes the upper sides of the said heat radiators (10-1 and 
10-2) and another plate (30) bridges and fixes the lower sides, making the said pair of heat 
radiators (10-1 and 10-2) into a single squared cylindrical body; and 

a fan (20) is installed on at least one end of the said squared cylindrical body. 

<Claim 2> The cooling structure for an electronic unit mentioned in Claim 1 characterized by 
the respective fins of the heat radiators (10-1 and 10-2) being rippled fins (15-1 and 15-2). 

<Claim 3> A cooling structure for an electronic unit characterized by an electronic unit 
configured by the combination of a pair of high heat generating electronic devices (1-1 and 1-2); 

one of the said high heat generating electronic devices (1-1) is attached in close contact 
on one of the facing outside surfaces (51-1) of a rectangular cylindrical heat radiator (50) having 
fins (55) which run in the axial direction through the center open section; and 

on the other outside surface (51-2), the other said high heat generating electronic device 
(1-2) is attached in close contact; and 
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a fan is installed on at least one end of the said heat radiator (50). 

<Claim 4> The cooling structure for an electronic unit mentioned in Claim 3 characterized by 
the heat radiator fins being formed in a helical shape. 

<Detailed Description of the lnvention> 

<0001> 

industrial Field of the lnvention> 

This invention concerns a cooling structure for an electronic unit configured by the combination 
of a pair of high heat generating electronic devices. 

<0002> 

In communications equipment, there are high heat generating electronic devices such as high 
output power amplifiers, two of which are connected in series to form an electronic unit and 
these kinds of electronic units are installed in a rack. In order to maintain the capabilities of 
these kinds of electronic units, forced cooling is required, 

<0003> 

<Background of the Invention (Prior Art)> 

Figure 4 is a drawing of a conventional example. (A) is an oblique view of half of the electronic 
unit and (B) is an oblique view of the electronic unit. 

<0004> 

In Figure 4, 1-1 is a shallow box-shaped case that accommodates a high heat generating 
electronic device such as, for example, a high output power amplifier. 1-2 is another high heat 
generating electronic device such as, for example, a high output power amplifier that is 
accommodated in a shallow box shaped case of the same form. These two high heat 
generating electronic devices 1-1 and 1-2 are connected in series through a cable 2 and an 
electronic unit is configured. 

<0005> 

3-1 is a heat radiator that resembles the bottom surface of the high heat generating electronic 
device and is made up of a rectangular substrate 3-1 A that is larger than that, having fins 3-1 B 
arranged in parallel on its surface made of, for example, aluminum. 3-1 is a heat radiator that is 
the same shape as heat radiator 3-1 and has fins 3-2B arranged in parallel on the surface of a 
rectangular substrate 3-2A. 

<0006> 

In addition, one of the high heat generating electronic devices is attached in close contact to the 
r ar surface of one of the heat radiators 3-1 and the other high heat generating electronic 
device 1-2 is attached in close contact to the rear surface of the other heat radiator 1-2. 

<0007> 

The pair of heat radiators 3-1 and 3-2 are lined up in parallel with the high heat generating 
electronic devices 1-1 and 1-2 placed so that they are on the inside. A metal plate 4 t the length 
of which is equal to the length of the heat radiators, bridges and fixes the upper sides of the 
heat radiators 3-1 and 3-2 while another metal plate 4 bridges and fixes the lower sides of the 

3 



heat radiators 3-1 and 3-2. The pair of heat radiators 3-1 and 3-2 are assembled into a squared 
cylindrical body. 



<0008> 

5 is a fan that has a square mounting plate 5A. The mounting plate is placed in close contact to 
the nd of the squared cylindrical body and screws 7 are inserted through the holes that are 
provided in the four corn rs. By screwing the screws 7 into the screw holes 6 that are provided 
on the ends of each of the substrates 3-1 A and 3-2A of the respective heat radiators 3-1 and 3- 
2, fans 5 are respectively installed on both the front and back ends of the squared cylindrical 
body. 

<0009> 

By the way, one of the fans 5 blows air into the center open section of the squared cylindrical 
body while the other fan 5 evacuates air from the center open section. In other words, because 
the center open section of the squared cylindrical body is set up as a forced ventilation 
structure, the heat of the high heat generating electronic devices is transmitted to the device 
cases and emitted from the periphery of the device cases. In addition, a portion of the heat from 
each of the high heat generating electronic devices is transmitted to the heat radiators and is 
emitted to the outside by the fins. 

<0010> 

<Problem of Prior Art to be Addressed> 

However, with the cooling structure described above, the fin sections of the heat radiators are 
not in the forced ventilation structure and, thus, the heat radiating efficiency is low. 
Consequently, in the past, in order to satisfactorily cool high heat generating electronic devices 
the heat radiating area of the fins was made large to cope with this. 

<0011> 

That is to say, with the conventional cooling structure, the heat radiators are large and this is a 
problem area that is an impediment to the miniaturization and weight reduction of the electronic 
unit. This invention was created taking this fact into account. Therefore, the heat radiators are 
made small with the objective of promoting the miniaturization and reduced weight of the 
electronic unit. 

<0012> 

<Measures to Solve the Problem> 

In order to achieve the above-mentioned objective, in this invention, as is shown in Figure 1 in 
an electronic unit that is configured by the combination of a pair of high heat generating ' 
lectronic devices 1-1 and 1-2, one of the high heat generating electronic devices 1-1 is 
attached closely contacting the rear surface of a heat radiator 10-1 which has a rectangular 
substrate 1 1-1 on the surface of which are fins 12-1 that are arranged in parallel running in the 
long direction. The other high heat generating electronic device 1-2 is attached closely 
contacting the rear surface of a heat radiator 10-2 which has a rectangular substrate 1 1-2 on 
the surface of which are fins 12-2 that are arranged in parallel running in the long direction. 

O013> 

In addition, the pair of heat radiators 10-1 and 10-2 are placed facing each other with the 
respective high heat generating electronic devices 1-1 and 1-2 on the outside A metal plate 30 
bridges and fixes the upper sides of heat radiators 10-1 and 10-2 and another plate 30 bridges 
and fixes the lower sides, making the pair of heat radiators 10-1 and 10-2 into a single squared 
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cylindrical body. 
<0014> 

In addition, a fan 20 is installed on at least one end of the squared cylindrical body. Or, as is 
shown in Figure 2, the respective fins of heat radiators 10-1 and 10-2 are made rippled fins 15- 
1 and 15-2. 

<0015> 

Or, as is shown in Figure 3, there is a structure in which one of the high heat generating 
electronic devices 1-1 is attached in close contact on one of the facing outside surfaces 51-1 of 
a rectangular cylindrical heat radiator 50 having fins 55 which run in the axial direction through 
the center open section. On the other outside surface 51-2, the other high heat generating 
electronic device 1-2 is attached in close contact. In addition, a fan is installed on at least one 
end of the heat radiator 50. 

<0016> 

Or it is configured with the fins that are provided in the center open section of the heat radiator 
being formed in a helical shape. 

<0017> 
<Action> 

The first and second inventions are structures in which the heat radiators are assembled into 
squared cylindrical shapes with the high heat generating electronic devices on the outside and 
the fins orj the inside. Fans are installed on the ends of the cylindrical bodies and there is forced 
ventilation when forced cool air is blown through the center open sections, in other words, the 
fins. 

<0018> 

Therefore, even though the total surface area of the fins is made small, it is possible to 
satisfactorily cool high heat generating electronic devices. That is to say that the miniaturization 
and weight reduction of the electronic unit is promoted. In addition, by making the fins into 
rippled ones, the length of the heat radiator can made shorter than with straight fins. 

<0019> 

In the third invention, because the fins are placed running in the axial direction through the 
center open section of the squared cylindrical shaped heat radiator, it is possible to form more 
fins than in the ones of the first and second inventions. 

<0020> 

In other words, because the heat radiating efficiency of the high heat generating electronic 
devices is increased, it is possible to make the heat radiator small. In addition, in the fourth 
invention, because the fins are established in a helical shape, the radiating area is even 
greater. Consequently, the length of the heat radiator can be made short. 

<0021> 

<Working Example> 

A concrete explanation of a working example of this invention will be given below while referring 
to the figures. Incidentally, the same symbols are used throughout all the figures to indicate the 
same objects. 



5 



<0022> 

Figure 1 is an oblique view drawing of the working example of the first invention, Figure 2 is an 
oblique view drawing of the main areas of the second invention and Figure 3 is an oblique view 
drawing of the main areas of the third invention. In Figure 1, 10-1 is a heat radiator having a 
rectangular substrate 1 1-1 that is roughly equal to the bottom surface of the high heat 
generating electronic device with straight fins 12-1 arranged in parallel on its surface running in 
the long direction. 

<0023> 

10-2 is a heat radiator that is the same shape as the heat radiator 10-1 having a rectangular 
substrate 1 1-2 with fins 12-2 arranged in parallel on its surface running in the long direction. In 
addition, one of the high heat generating electronic devices 1-1 is attached closely contacting 
the rear surface of one of the heat radiators 1 0-1 and the other high heat generating electronic 
device 1-2 is attached closely contacting the rear surface of the other heat radiator 10-2. 

<0024> 

30 is a rectangular metal plate the length of which is equal to the length of the heat radiator 10- 
1 and the width of which should be larger than twice that of the width of the heat radiator plus 
the height of the high heat generating electronic device. Each of the high heat generating 
electronic devices is placed on the outside and the pair of heat radiators 10-1 and 10-2 face 
each other in parallel. The metal plate 30 bridges the heat radiators 10-1 and 10-2 on their 
upper surfaces and fixes them secured with screws. 

<0025> 

In addition, another metal plate 30 bridges the heat radiators on their lower surfaces and fixes 
them secured with screws. The pair of heat radiators 10-1 and 10-2 are formed into a single 
squared cylindrical shaped body. 20 are fans having a square mounting plate 20A. 

<0026> 

The mounting plates 20A are placed in close contact to the ends of the squared cylindrical body 
and screws 25 are inserted through the holes that are provided in the four corners By screwing 
the screws 25 into the screw holes 24 that are provided on the ends of each of the substrates 
11-1 and 1 1-2. fans 20 are respectively installed on both the front and back ends of the squared 
cylindrical body. 

<0027> 

In addition, the two high generating electronic devices 1-1 and 1-2 discussed above are 
connected in series through a cable 2 and an electronic unit is configured. By the way one of 
the fans 20 discussed previously blows air into the center open section of the squared' 
cylindrical body while the other fan 20 evacuates air from the center open section. 

<0028> 

Since, as discussed above, in this invention the heat radiators are assembled into a squared 
cylindrical shape with the high heat generating electronic devices 1-1 and 1-2 on the outside 
the fins 12-1 and 12-2 on the inside and the fans 20 installed on the ends of the squared 
cylindrical body, fins 12-1 and 12-2 are force cooled by the blown air. 

<0029> 

Therefore, compared to conventional units, even though the total surface area of the fins is 
small, it is possible to satisfactorily cool the high heat g nerating lectronic devices. In other 



words, the miniaturization and weight reduction of electronic equipment is promoted by this 
invention. 



<0030> 

The area that differs between the cooling structure that is shown in Figure 2 and that of Figure 
1 is that the fins that are formed on each of the heat radiators 10-1 and 10-2 are the rippled fins 
15-1 and 15-2. By making the fins rippled as in Figure 2, there is almost no enlargement of the 
ventilation resistance but the heat radiating area of the fins is increased. Accordingly it is 
possible to make the length of the heat radiators 10-1 and 10-2 even shorter than with the 
straight fins. 

<0031> 

In Figure 3. 50 is a square cylindrical shaped heat radiator that is die cast and formed out of 
such things as aluminum and provided with a multiple number of straight fins that run along the 
center open section in the axial direction. Incidentally, the cross-section shape of these fins 55 
is a reverse ray shape extending toward the center from the inner wall of the center open 
section. 



<0032> 

In addition, one of the high heat generating electronic devices 1-1 is attached closely contacting 
one of the facing outer surfaces 51-1 of the heat radiator 50 and the other high heat generating 
electronic device 1-2 is attached closely contacting the other outer surface 51-2. 

<0033> 

By the way, utilizing the screw holes 54 that are provided in the four corners of the ends (the 
ends that are the openings for the center open section), the fans (shown abbreviated) are 
installed on each of the ends. One of these fans blows air into the center open section of the 
heat radiator 50 and the other fan evacuates air from the center open section. 

<0034> 

As discussed above, because the square cylindrical shaped heat radiator 50 is provided with 
fins 55 that run through the center open section in the axial direction, it is possible to form more 
fins than in the ones of the first and second inventions where the fins are provided facing each 
other on two sides. 



<0035> 

Consequently, the heat radiating efficiency of the high heat generating electronic devices is 
improved and it is possible to make the heat radiator smaller. In addition, although it is shown 
abbreviated, with the helical shaped fins which are placed in the center open section of the heat 
radiator 50 that is shown in Figure 3, the heat radiating area becomes even larger Therefore it 
is possible to make the length of the heat radiator even shorter. 

<0036> 

<Advantageous Result of the Invention* 

In this invention, as was explained above, the heat radiator is made into a square cylindrical 
shape. The high heat generating electronic devices are attached closely contacting its outside 
surfaces and fins are placed in the center open section. By means of a structure of forced 
ventilation cooling with a fan, it is possible to make the heat radiator small. 

<0037> 
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Accordingly, it possesses a practical and superior ffectiveness that promotes the 
miniaturization and the w ight reduction of electronic units. Incidentally, by making the fins 
rippled ones or a helical shape, the length of the heat radiator can be made shorter. 



Simplified Explanation of the Figures> 

<Figure 1> An oblique view of the working example of the first exampl 
<Figure 2> An oblique view of the main areas of the second invention. 
<Figure 3> An oblique view of the main areas of the third invention. 
<Figure 4> A drawing of a conventional example. 

(A) is an oblique view of half of the electronic unit. 

(B) is an oblique view of the electronic unit. 

Explanation of the Symbols> 



Figure 1 An Oblique View of the Working Example of the First Example 

2 Cable 

20 Fan 

20A Mounting plate 

30 Metal plate 

I- 1 , 1-2: High heat generating electronic devices 
10-1, 10-2: Heat radiators 

II- 1, 11-2: Substrates 
12-1, 12-2: Fins 

Figure 2 An Oblique View of the Main Areas of the Second Invention 



1-2, 1-2 

3-1, 3-2, 10-1, 10-2, 50 
3-1 A, 3-2A, 11-1, 11-2 
3-1B, 3-2B, 12-1. 12-2, 55 

4, 30 

5, 20 

15-1, 15-2 



High heat generating electronic devices 

Heat radiators 

Substrates 

Fins 

Metal plates 
Fans 

Rippled fins 



1-2 

10-2 

15-1 

15-2 

24 



Rippled fin 
Rippled fin 
Screw hole 



High heat generating electronic device 
Heat radiator 



10- 1, 10-2: 

11- 1, 11-2: 



Heat radiators 
Substrates 



Figure 3 



An Oblique View of the Main Areas of the Third Invention 
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5-1 Outer surface 

50 Heat radiator 

51-2 Outer surface 

54 Screw hole 

55 Fin 

Figure 4 A Drawing of a Conventional Example 

(A) 

1 ~1 High heat generating electronic device 

2 Cable 

3-1 Heat radiator 

3-1 A Substrate 

3-1 B Fin 

(B) 

3-2 Heat radiator 

4 Metal plate 

5 Fan 

5A Mounting plate 

6 Screw hole 
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(54) COOLING STRUCTURE FOR ELECTRONIC UNIT 

(ID 5-259673 (A) (43) 5.10.1953 (19) J? 

(21) Appl. No. 4-51994 (22) 11.3.1992 

(71) FUJITSU LTD (72) TADASHI KAWADA(l) 

(51) Int. CI*. H05K7/20.F2SF3/04 

PURPOSE: To reduce a size of heat generating body and hereby improve reduc- 
tion in size and light weigh: of an electronic unit in a cooling structure of 
an electronic unit formed by combining a couple of high temperature heat 
generating electronic apparatuses. 

CONSTITUTION: In 2n electronic unit formed by combining a pair of high temper- 
ature heat generating apparatuses 1-1. 1-2, the one high temperature heat generat- 
ing apparatus M is loaded through close contactness to the rear of the one 
heating radiating body 10-1 consisting of a plurality o: fins 12-1 arranged in 
parallel and the other high temperature heat generating apparatus 1-2 is also 
is loaded through close contact with the rear of the other heat radiating bodv 
10-2 consisting of the fins 12-2 arranged in parallel. A pair of heat radiating 
bodies 10-1, 10-2 are provided opposed with each other providing respective 
high temperature heat generating electronic devices 1-1. 1-2 at the outside^ and 
the pair of heat radiating bodies 101, 10-2 are integrated in the form of angled 
cylindrical body by bridging and fixing a metal plate 30 over the upper side 
surfaces of the heat radiating bodies 10-1, 20-2 and aisc bridging and fixing 
the other metal piate 30 at Lie lower side surfaces therecf. A fan 20 is loaded 
to at least one end face of the angled cylindrical body. 
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